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(57) Abstract: The multichannel headphones serve 
for high-quality reproduction of three-dimensional 
sound at home, with the ability to adjust the volume 
at a comfortable level. The multichannel headphones 
comprise 6 small loudspeakers (Type 1), namely 16, 
21, 26 or more small loudspeakers (IVpe 2) that are 
built-in each earphone, individual reproducing sound 
channels that each have their own air chambers (7-12), 
a plastic housing (13), cylindrical sponge (14) padded 
earcups that rest on the ears, as well as a cord (15) 
that embodies all of the loudspeakers' outputs. All of 
the aforementioned leads to the invention of universal 
headphones that are compatible with all multichannel 
sound systems and thus can be used for enjoying realistic 
three dimensional sounds from various audio sources. 
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MULTICHANNEL HEADPHONES 

1. FIELD OF THE INVENTION 

The present invention relates to multichannel headphones consisting of six (6) 
small loudspeakers (Type 1), namely sixteen (16) or more small loudspeakers 
5 (Type 2) that are fitted into each earphone. According to the International Patent 
Classification (IPC) this invention is classified under HCMR1 - loudspeakers, 
microphones, gramophone pick-ups or like acoustic electromechanical tansducers, 
specifically H04R1/10 - earpieces. 

2. TECHNICAL PROBLEMS 

10 Lately we are witnesses of technical advances in the field of multimedia in general 
and especially in the audio and video techniques. One of the multimedia 
components is the three-dimensional (3D) sound system which aim is to deliver 
natural sound images to the listener. The delivery of the natural sound sensation to 
the listener is achieved through several separate sound channels. The 3D sound is 

15 especially important for DVD and VMS home theatre systems, high resolution 
televisions, PC games, game consoles as well as for a myriad of multimedia 
systems that will be devised in the future. Since the development and evolution of 
the multichannel sound proceeded gradually, it resulted in the rise of many 
multisound reproduction standards/systems. Up until now, there were no difficulties 

20 in meeting the different reproduction standards, since multichannel sound was 
reproduced through loudspeakers. The challenge was to devise headphones that 
can reproduce high quality multichannel sound from the majority of the registered 
standardized sound sources, such as: 2.0 (Stereo), 4.0 (Dolby Sunround), 5.0 
(Dolby Pro-Logic Sun-ound), 5.1 (Dolby Digital Surround and DTS), 6.1 (DTS-ES 

25 and THX-EX), 7.1 (THX-EX). It is also very hard to devise headphones that can 
reproduce sounds coming from above or below the user ("vertical surround sound"). 

3. DESCRIPTION OF THE PRIOR ART 

Currently, there are no known single solutions to the above described problem. 
There are similar solutions (patents JP63318900 and JP1 314098), but the offered 
30 headphones have a maximum of two built-in loudspeakers In each earphone. 
These headphones can reproduce sound only from certain, above mentioned, 
standardized sound sources. In certeiin cases, digital signal processing techniques 
were used to create the 3D sound, but to no avail, since the sound that was 
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reproduced sounded artificial, thus the headphones could not be used for 
35 realistically conveying the sound of a live performance event, but only for computer 
games. As far as reproducing "vertical surround sound" for which Type 2 earphones 
are used, presently there is no solution offered. 

4. SUMMARY OF THE INVENTION 

The primary aim of this invention is to devise universal headphones that deliver a 
40 natural three-dimensional sensation and that are compatible with all known 
multichannel sound standards (Type 1) as well as universal headphones that in 
addition reproduce 3D vertical surround sound (Type 2). 

The secondary aim of this Invention is to devise universal headphones that can 
reproduce sounds from as many as possible multimedia systems. 
45 Further, another object of the present invention is to devise headphones for 
privately enjoying realistic 3D sounds. A headphone system capable of being 
listened to by a person in private, at home, with the ability to adjust the volume at a 
comfortable level. 

The headphones in this invention consist of 6 small loudspeakers (Type 1), namely 
50 16 or more loudspeakers (Type 2) that are built-in each earphone, individual 
reproducing sound channels that each have their own air chambers, a plastic 
housing that connects all the chambers, cylindrical sponge padded earcups that 
rest on the ears, as well as a multi-wire cord that connects the earphones to the 
audio amplifier. All the loudspeakers have separate electric outputs. The 
55 loudspeakers are connected to the audio amplifier with corresponding couplings in 
order to reproduce a 3D sound of a certain standard/system. 

5. SHORT DESCRIPTION OF THE DRAWINGS 

Figure 1 shows the top view of the right headphone. The letter N for nose shows 
the direction the head is facing. This figure shows the Type 1 earphone. 
60 Figure 2 shows the spatial view of the Type 1 right earphone with the 
corresponding loudspeakers and other earphone components. 
Figure 3 shows the spatial view of the Type 2 right earphone with 16 corresponding 
loudspeakers as well as all the other earphone components. 

6) DETAILED DESCRIPTION OF AT LEAST ONE OF THE PREFERRED 
65 EMBODIMENT 
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As seen in Figure 1, the Type 1 right earplione consists of 6 loudspeakers 1, 2, 3, 
4, 5 and 6. Loudspeakers 1. 2, 3, 4, and 5 are identical and cover a wide range of 
frequencies. Together with the con-esponding air chambers, these loudspeakers are 
aligned with the ear opening (U), and are arranged symmetrically in the direction of 

70 the ear opening. The sixth loudspeaker is slightly larger and it is a low-frequency 
loudspeaker. Its position Is of no critical importance. It can be placed anywhere 
within the earphone housing (13). Right and left earphone speakers 1 represent the 
central loudspeakers for the 3D sound. Right and left earphone speakers 2 
represent the front right namely front left speakers for the 3D sound. Right and left 

75 earphone speakers 3 represent tiie right surround, namely left sunround 
loudspeakers. Right and left earphone speakers 5 represent the right rear, namely 
left rear surround loudspeakers. Right and left earphone speakers 4 are not 
intended for reproducing present 3D sounds but are reserved for future systems. 
Right and left earphone loudspeakers 6 represent the low-frequency speakers - 

80 subwoofer. 

Figure 2 shows the dome-shaped earphone housing that has thick and hollow 
walls, which serve as air chambers for the loudspeakers. Each loudspeaker has its 
own air chamber. The air chambers are mariced in Figure 1 as 7, 8, 9, 10, 11 and 
12. 

85 The structure of the Type 2 earphone is similar to the Type 1 earphone except that 
here instead of a single line of loudspeakers there are three stacks of loudspeakers. 
Instead of loudspeaker 1 there are loudspeakers 1A, 1B, 1C with corresponding 
three chancers. The same is with loudspeakers 2, 3, 4 and 5. Instead of 
loudspeakers 2, 3, 4 and 5 there are loudspeakers 2A, 2B, 2C, 3A, 3B, 3C, 4A, 48, 

90 4C, 5A, 58 and 5C. There is still only one loudspeaker 6 and thus there are 
altogether 16 loudspeakers. This anrangement of the loudspeakers enables all 
combinations as in the Type 1 earphone, except that here the reproduction of the 
"vertical" 3D sound can be achieved, e.g. we can actually hear an airplane 
descending and landing on the runway. The Figure shows an earphone with 

95 loudspeakers stacked in three rows. However, earphones with 4, 5 and more rows 
of loudspeakerc can be made in which case the reproduction of the 3D sound 
vi^uld be even more realistic. In such case, the total number of loudspeakers would 
be 21, 26 or more. 
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All Type 1 and Type 2 earphones have their own electric outputs that are coupled to 
30 the audio amplifier channels by means of a multi-wire cord (15). 

In order to avoid getting a distorted sound and a distorted sound image, a 
cylindrical sponge pad 14 (Figure 1) is placed between the earphone housing and 
the head. The sponge pads are not shown in Figure 2 in order to get a better view 
of the other details. 

05 The headband portion (Figure 2) is used for connecting the left and right 
earphones. A self-adjusting headband mechanism that ensures a personalized fit 
can be added. 

7. INVENTION APPLICATION 

The present invention is a practical and useful audio apparatus, which may be 
10 easily and efficiently manufactured and marketed. It includes significant 
improvements as compared to the existing versions. The invention may readily be 
utilized because of its universal quality, namely it can be used in combination with 
more than one audio source and it can replace almost all of the currently known 
similar headphone apparatuses. Simple changes and modifications, i.e. including 
15 more speakers make it possible for this apparatus to support potential future 3D 
sound systems. 
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CLAIMS 

What is claimed is: 

1. Multichannel headphones consisting of several ^all loudspeaker for each ear, 
each having separate sound channels with their cmn air chambers, a plastic 

5 housing that connects all the chambers, cylindrical sponge pads that are fitted to 
the ears, a metal headband that connects both earphones, and a multi-wire cord 
that connects the earphones to the audio anf^lifier, wherein each earphone has 
6 built-in small loudspeakers (Type 1 .) 

2. Multichannel headphones consisting of several small loudspeakers for each ear, 
10 each having separate sound channels with their own air chambers, a plastic 

housing that connects ail the chambers, cylindrical sponge pads that are fitted to 
the ears, a metal headband that connects both earphones, and a multi-wire cord 
that connects the earphones to the audio amplifier, wherein each earphone has 
16, 21, 26 or more built-in small loudspeakers (Type 2.) 

15 3. The multichannel headphones of claim 1, wherein each of the 6 speakers have 
separate outputs that make them compatible with all known 3D sound systems. 

4. The multichannel headphones of claim 2, wherein each of the 16, 21, 26 or 
more loudspeakers have separate outputs that make them compatible with all 
known 3D sound systems. 
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